PARP activation and the alteration of vasoactive factors and extracellular matrix protein in retina and kidney in diabetes.
The development of diabetic complications is associated with increased oxidative stress which may damage DNA leading to the activation of nuclear enzyme poly (ADP-ribose) polymerase (PARP). PARP overactivation may further exacerbate the oxidative state of the cell through its consumption of nicotinamide adenine dinucleotide. In diabetic retinopathy and nephropathy, early characteristic features include increased production of vasoactive factors such as endothelin 1 (ET-1) and increased synthesis of extracellular matrix (ECM) proteins such as fibronectin (FN) and its splice variant extra domain B containing (EDB(+)) FN. We investigated the role of PARP in the development of diabetic retinopathy and nephropathy. Two models of diabetic complications were used. PARP-1 knockout mice and their respective wild type controls were fed a 30% galactose diet for 2 months. The rats were given injections of PARP inhibitor 3-aminobenzamide (30 mg/kg/day). Analysis of the retinal and kidney tissues showed hyperhexosemia-induced oxidative stress and increased expression of ET-1, FN and EDB(+) FN in association with increased transcriptional co-activator p300 along with p300-dependent transcription factors, myocyte enhancing factors 2A and 2C. Furthermore, we showed increased PARP expression in the kidneys and retina of the diabetic rats. PARP blockade in both animal models prevented these hyperhexosemia-induced effects. These findings suggests that hyperhexosemia and diabetes causes upregulation of ET-1, FN and EDB(+) FN at the transcriptional level in the retina and kidney via a signaling pathway mediated by PARP and an epigenetic mechanism involving p300 and MEF2 transcription factors. Understanding these mechanisms is important in identifying novel treatment targets.